The Agulhas System and Impacts
The Agulhas Current has a volume fl ux of about 70 sverdrups (1 sverdrup = 10 6 cubic meters per second), a dimension similar to the Gulf Stream and the North Atlantic Current. South of Africa the current retrofl ects back into the South Indian Ocean. Before reaching this retrofl ection, meanderstriggered by anticyclonic eddies deriving from the Mozambique Channel-propagate downstream with the current. On reaching the area of retrofl ection, these eddies, called "Agulhas rings," spin off into the South Atlantic (Figure 1 ). This mechanism, and the volume of the Agulhas Current itself at any given time, constitute the primary factors that defi ne the leakage.
The Agulhas Current infl uences climate in two ways. First, the warm tropical waters carried by the current stimulate convection of the overlying atmosphere with direct consequences for regional weather systems [Reason and Jagadheesha, 2005] . Second, the shedding of Agulhas rings south of Africa causes buoyancy anomalies in the South Atlantic that stimulate dynamical responses with potential consequences for the Atlantic MOC [Biastoch et al., 2009; Knorr and Lohmann, 2003] . While the significance of these mechanisms is increasingly recognized, their dynamics and sensitivity are not well understood. The key questions that arise are as follows: (1) New sediment cores have been collected from three sectors of the Agulhas regime (Figure 1 ). These sectors are the southeast African margin, to reconstruct the current's variability as it forms the South Indian Ocean western boundary current; the Agulhas corridor south of Africa, to reconstruct the Indian-to-Atlantic water transports; and the Agulhas plateau, to capture migrations of the ocean subtropical front and their impact on the gateway circulation. Analysis of the sediment cores will be complemented by studies of data and materials from sediment traps and moorings. On going work on some of these materials and cores already highlights the quality of the paleoprofi les obtainable from this region.
Facing the Challenge
Integrating paleoceanographic reconstructions and numerical ocean modeling is the only way to fully understand the sensitivity of the Agulhas Current and the signifi cance of the interocean salt transports for the Atlantic MOC. Further, embedding high-resolution Agulhas modules into global models (as seen in Figure 1 ) in conjunction with atmosphere-ocean simulations will allow for the assessment of impacts of the Agulhas regime on global oceanic and atmospheric circulation [Biastoch et al., 2009; Park and Latif, 2008] . This has important implications for climate studies, and Earth system models of intermediate complexity (EMICs) [Knorr and Lohmann, 2003 ] are valuable tools for studying the relationships between different climate components and for validating paleoceanographic data.
The new GATEWAYS project, sponsored by the 7th Framework Programme of the European Community, takes up these challenges through fostering collaborations among scientists from Spain, Germany, Israel, Netherlands, United Kingdom, and South Africa in an interdisciplinary partnership of physical oceanography, ocean and atmospheric numerical modeling, and paleoceanography and paleoclimatology. Collaboration between these disciplines enables scientists to (1) test the sensitivity of the Agulhas Current to changing climates of the past, (2) assess the impact of the current on climates in southeastern Africa, and (3) examine the sensitivity of the Atlantic MOC to Agulhas leakage.
GATEWAYS also offers training to young researchers in paleoceanographic reconstructions and ocean and atmosphere modeling. The interdisciplinary transfer of knowledge is pivotal to gaining fuller understanding of the Agulhas Current as one of the most vigorous and complex current systems in the world ocean.
More information about GATEWAYS can be found in the electronic supplement to this Eos issue (http:// www .agu .org/ eos_elec/).
